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EXECUTIVE SUMMARY

Late in 1994, Mollie Beattie, Director of the Fish and Wildlife
Service (Service), invited recognized leaders in migratory bird
conservation to help address needed technical and administrative
reforms in the process of regulating waterfowl harvests. This
report provides a brief summary of the task force's first meeting
in Arlington, Virginia on January 27, 1995.

This meeting was devoted to a discussion of adaptive harvest
management (ARM), which is a strategic process for dealing with
the uncertainty inherent in the management of biological
resources. The primary differences between ARM and the current
process are the need for clearly-stated, agreed upon management
objectives and the use of the regulatory process itself to learn
more effectively about the effects of hunting. Advantages of ARM
include: (1) an opportunity to resolve long-standing
controversies about the effects of hunting regulations, while
pursuing population and harvest objectives; (2) increased
objectivity and integrity in the decision-making process; (3) a
clearer focus on lonq-term management (i.e., sustainability); (4)
a better understanding of harvest management objectives; (5)
clearly-defined roles of data-gathering programs in the decision
process; (6) stronger cooperation between migratory bird
management and research; and (7) explicit accounting for all
sources of uncertainty in resource management.

The task force believes that the Fish and Wildlife Service and
Flyway Councils should make as much progress as possible toward
implementing ARM in 1995. The task force recognized that
complete implementation is not possible in this short time-frame.
However, the task force believed that at a minimum, the Service
and Flyway Councils should strive to agree on a set of regulatory
packages and guidelines for their use in 1995. The regulatory
packages and guidelines should be viewed as interim only;
different regulatory packages and guidelines likely will be
established as ARM evolves. The task force also suggested that
the National Flyway Council meeting and the North American
wildlife and Natural Resources Conference be viewed as
opportunities to communicate the ARM initiative, build consensus
for the 1995 regulations process, and begin the dialogue on the
long-term objectives for harvest management to be used in full
implementation of ARM.
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Meeting of the Task Force for the

ADAPTIVE MANAGEMENT OF WATERFOWL HARVESTS

Arlington, Virginia
January 27, 1995

Attendees:

Task Force Members:
Ken Babcock (Missouri Department of Conservation)
Perry Olson (Colorado Division of Wildlife)
John Rogers (Region 2, Fish and Wildlife Service)
Rollin Sparrowe (Wildlife Management Institute)
Paul Schmidt (Office of Migratory Bird Management, FWS)

Service Requlations Committee Members:
Ron Lambertson (Region 5, Fish and wildlife Service)

Presenters:
Fred Johnson (Fish and Wildlife Service)
Jim Nichols (National Biological Service)
Ken Williams (National Biological service)

Background

Late in 1994, Mollie Beattie, Director of the Fish and Wildlife
Service (Service), invited recognized leaders in migratory bird
conservation to help address needed technical and administrative
reforms in the process of regulating waterfowl harvests. This
report provides a brief summary of the task force's first meeting
in Arlington, Virginia on January 27, 1995.

This meeting was devoted to a discussion of adaptive management,
which is a strategic process for dealing with the uncertainty
inherent in the management of biological resources. By managing
adaptively, uncertainty is accounted for and reduced whenever
possible, while simultaneously pursuing harvest and population
objectives. The Office of Migratory Bird Management (MBMO), in
cooperation with the Flyway Council Technical Sections, has
developed a proposal for adaptive harvest management, which was
presented to the task force at this time.



Introductory Remarks

Director Beattie welcomed the members of the task force and
indicated that adaptive harvest management is an extremely
important initiative. No one is happy with how the regulations
process worked last year and she views adaptive management as a
critical component in improving the management of waterfowl
harvests. The Director hopes that the task force will facilitate
communication between the Service, State wildlife agencies, non-
governmental organizations, and the public as we seek these and
other improvements.

Paul Schmidt, Chief of the Office of Migratory Bird Management,
also provided comments that explained the motivation for seeking
improvements in the hunting regulations process. All governments
are looking for increased efficiency. The IAFWA is seeking ways
to improve state and Federal partnerships by reviewing the Flyway
Council System. Important biological processes and the effects
of hunting are not well understood; thus, learning must become a
legitimate goal of management. The process of decision-making
must be explicit, clear, and agreed to by all stake-holders.

Most parties in the management of migratory bird harvests agree
on the need for: (1) better definition of the objectives of
harvest regulation; (2) increased objectivity and integrity; (3)
better use of the survey data in decision-making; (4) a clearer
focus on long-term harvest strategies; (5) simplified hunting
regulations; and (6) a simplified and streamlined process of
setting h~nting regulations. In addition we need: (1) improved
partnerships between state and Federal entities; (2) focused
arguments on the methods, objectives, and the decision process;
not the decision itself; and (3) increased attention to education
and outreach. The adaptive harvest management proposal is
designed to address these needs.

The Motivation of Adaptive Harvest Management (Jim Nichols)

Requirements for informed management of animal populations are:
(1) goals, (2) management actions, (3) information about
population and goal related variables, and (4) knowledge about
effects of management actions. The focus here is on our current
understanding of the effects of hunting on the waterfowl
resource.

There are two key relationships to consider in harvest
management. Hunting regulations result in harvest and harvest
affects population status. Available data suggest that harvest
rates increase in years of liberal regulations and decrease
during years of restrictive regulations. However, managers often
are unable to direct harvest pressure away from, or toward,
populations to the desired degree. Moreover, regulation
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components (season length, bag limit, etc.) have varied
simultaneously; thus, managers are unable to predict harvest
rates as a function of these individual regulatory components.

There is no definitive answer regarding the effect of harvest on
waterfowl population status. Some studies support the
compensatory mortality hypothesis, while others support the
additive mortality hypothesis. Under the additive hypothesis,
hunting mortality is always additive to natural morality. Under
the compensatory hypothesis, increases in hunting mortality are
accompanied by decreases in natural mortality (up to some
threshold harvest rate). While there is much room for debate
with ducks, the evidence for geese is that harvest is largely an
additive form of mortality.

In theory, populations also can compensate for hunting mortality
by increasing their reproductive rate. When bird numbers are
low, resources needed for reproduction (food, cover, water) are
abundant and reproductive rates are relatively high. As bird
numbers increase, available resources have to be shared more
widely and recruitment rates decline. If populations are lowered
as a result of hunting, there will be more resources available
for each bird, recruitment rate will rise, and hunting losses
will be recouped. There is strong evidence that cavity-nesting
species such as wood ducks can respond in this manner. The
evidence is less conclusive for prairie-nesting species.

The uncertainties in our understanding about the relationships
among hunting regulations, harvest, and population status has led
a number of biologists, including individuals employed by both
Federal and state agencies, to call for an experimental approach
to harvest management:

"The concept that hunting is a compensatory form of mortality has
a far-reaching impact on our waterfowl management and research
programs in North America. For this reason, we believe our
results should be carefully and deliberately tested in the field"
(Anderson and Burnham 1976).

"We recommend periodic 'new looks' at the mallard data as more
years become available, but our expectations for such work are
not very high unless deliberate efforts are made to vary hunting
mortality rates in an experimental manner" (Nichols, Conroy,
Anderson, and Burnham 1984).

"... an experimental approach... may provide our best hope for
additional insights on compensatory/additive mortality hypotheses
in wild waterfowl populations" (Montalbano, Johnson, Miller, and
Rusch 1988).
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However, experimentation has not occurred because society has
been unwilling to forego hunting opportunity or permit harvest at
levels that might endanger the resource. Adaptive harvest
management is an alternative to experimentation. By using the
adaptive approach, management can lead to learning and a
resolution of long-standing controversies, while simultaneously
achieving harvest and population objectives.

Adaptive Management and the Regulation of Waterfowl Harvests (KenWilliams)

Adaptive harvest management (ARM) is management in the face of
uncertainty with a focus on its reduction. There are three
operational components of ARM: (1) the decision-making component
involving the Service Regulations Committee, the Flyway Councils,
conservation organizations, and the public; (2) resource
monitoring programs (banding, population and harvest surveys);
and (3) the analysis or assessment component involving the
technical committees, MBMO, and migratory bird research. A
critical role of the decision-makers is to establish the specific
goals and objectives for harvest management. The monitoring
programs provide the data used in technical assessments. The
data are analyzed and key population parameters are estimated and
the impacts of regulations are predicted through the use ofmodels. 

Recommendations are then handed back to the decision-
makers who choose hunting regulations that best meet managementobjectives. 

In the following year, new data from the monitoring
programs allow managers to gauge performance and to make
necessary adjustments in harvest strategy.

So what is new about AHM? Aren't we already cycling betweenmonitoring, 
assessment, and decision making? The difference is

that, along with being more explicit about management objectives,
~ pursuit of useful information is part and parcel of the AHMprocess. 

In AHM, managers use the regulatory process as an
opportunity to reduce key uncertainties about the relationships
between hunting regulations and population status.

The technical components of ARM include: (1) an array of
potential regulation packages (limited); (2) a set of models
representing population dynamics and the impacts of harvest; (3)
a measure of "uncertainty" for each model; and (4) an objective
function for evaluating and comparing regulatory options.
Potential regulation packages might, for example, be viewed as
liberal, moderate, and conservative. There must be a limited
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number of packages to permit their evaluation. Population models
are used to predict population responses to regulations. Models
must represent meaningful hypotheses about the impacts of harvest
and the environment. The objective function expresses long-term
conservation and harvest opportunity goals and is used to
evaluate and compare regulatory options. These components are
then folded into an analysis that provides a regulatory strategy
that facilitates learning, while simultaneously pursuing harvest
and population objectives.

Progress to date has included: (1) establishment of an
interagency technical working group; (2) various technical
workshops and presentations; (3) development of necessary
optimization theory; (3) development of computer software; and
(4) documentation of concepts and findings. However, progress

has been limited largely to the technical arena; the concept of
ARM must be communicated to a broader audience.

Adaptive harvest management:
(1) provides a framework for decision-makers and stake-holders

to resolve conflicts;
(2) includes an explicit statement of management objectives, key

biological assumptions, operating constraints, etc.;
(3) involves balancing short-term harvest benefits against long-

term conservation goals;
(4) retains a focus on recreational harvest, but also provides a

platform for involvement of others interested in the
management of waterfowl;

(5) explicitly recognizes the importance of information in
reducing uncertainty and thereby improving management; and

(7) reinforces the linkage between research and management.

Following this presentation, computer simulations were conducted
to demonstrate key concepts of ARM. There are a number of
factors that affect the rate at which we can learn. The greater
the precision of our monitoring programs, the faster we will
learn and improve our decisions. We must recognize the
limitations in the monitoring programs and redesign them as
necessary. Higher harvest rates also lead to faster learning.
However, if harvest rates are too high, populations will be
depressed and managers will pay a price in terms of both
population status and future harvests. Therefore, it is critical
to balance the goal of learning with goals related to
conservation and hunting opportunity.

Implementing Adaptive Harvest Management (Fred Johnson)

This presentation focused on the practical, rather than the
conceptual, aspects of implementing ARM. Issues discussed were:
(1) harvest management goals, objectives, and constraints; (2)
regulatory options; (3) model sets (i.e., alternative hypotheses
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about the effects of management); and (4) expectations and
realities relative to implementation of ARM.

Goals are general statements of desired outcomes. with respect
to waterfowl harvest management, they likely include: (1)
sustainable harvests; (2) regulations that are more objective,
more predictable, and less complex; (3) enhanced Flyway-based
management; and (4) learning through experience.

Objectives are more specific than goals and typically relate to
the size of the harvest and the size of the population.
International treaties relating to the conservation of migratory
birds clearly mandate that the opportunity to harvest waterfowl
is of lesser importance than the protection and maintenance of
populations. Although this setting of priorities is useful to
managers, the existence of potentially competing objectives
(i.e., size of the harvest vs. size of the population) leaves
much room for debate about appropriate harvest strategies. Even
if all management strategies under consideration provide
sustainable harvests, there still can be a great deal of
variability in average population size realized under the
alternative strategies.

Waterfowl population goals have been identified in the North
American Waterfowl Management Plan (Plan). These goals were
established to ensure satisfactory levels of hunting opportunity,
but also for ecological, aesthetic, and non-consumptive purposes.
While the Plan has a habitat focus, the population goals have
been formally endorsed by the Federal Governments of Canada, the
U.S., and Mexico. Therefore, waterfowl managers have some
obligation to consider them in the development of harvest
strategies. However, we believe it unreasonable to make the
Plan's population goals the sole consideration in harvest
management, particularly if habitat is not adequate to support
such population levels.

Beyond harvest management objectives, there are a number of
constraints that we may wish to consider. For socio-political
reasons, there may be a minimum population size desired before a
season will be permitted. It may also be desirable to limit the
temporal variability in regulations.

For AHM to be successful, a small number of regulatory packages
representing, for example, a restrictive, moderate, and liberal
seasons must be developed and agreed upon by all parties. The
number of options must be limited so that technical staff can
assist decision-makers by analyzing the options in advance of the
decision. other criteria for regulatory options are: (1) the
capacity to elicit different harvest and population responses;
(2) the predictability of harvest rates under each package; (3)

hunter preferences; and (4) law enforcement considerations.
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Discussion (Task Force Members)

There was unconditional endorsement of adaptive harvestmanagement. 
It was decided that the task force would continue to

meet to help guide the ARM process in implementation and provide
an important communications link to the various constituencies.
The task force recognized that the implementation of ARM is an
evolutionary process and that much needs to be done in developingconsensus. 

It will be important for the task force to consider
recommendations of the Flyway System Review that currently is inprogress. 

The report of this review will be available in March.

In the short term, it is important that the Service and the
Flyways work together to implement some components of the ARMprocess. 

Interim steps should be taken in 1995. In particular,
it would be appropriate for MBMO to develop a small set of
regulatory packages and a set of guidelines governing their use
and present them, in draft, at the upcoming Flyway Council
Technical section meetings.

Although there were compliments for the technical progress, there
was concern over sociological needs. We must collectively work
to communicate the benefits of ARM to a wide array ofconstituencies. 

For ARM to be successfully implemented,
endorsement is needed from outdoor writers, hunting and non-
hunting organizations, and at the highest levels within the
Department of the Interior. It was agreed that the concept
likely would be welcomed within the Flyways, but people may still
try to focus on the numbers and the outcome rather than theprocess. 

There was some discussion about how we could help the
Service Director gain support for ARM within the Department of
Interior.
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There was strong agreement that we need to deal with management
objectives in terms of harvest and populations goals. There was
some comfort in using the North American Waterfowl Management
Plan (Plan) populations goals, even though the plan goals have
been described in terms of habitat. The Plan has already
received a great deal of discussion and support by many
interests. The task force should begin this discussion with the
Plan Implementation Committee and the IAFWA's Plan Committee.

It was suggested that the task force take advantage of the
upcoming North American wildlife and Natural Resources Conference
to communicate the ARM proposal and interim steps for the 1995-96
hunting season. The National Flyway Council meeting would
provide a good venue. There should be some discussion at that
meeting or at the subsequent Flyway Council meetings of harvest
management goals and objectives. The presentation at the
National Flyway Council should include the basic components of
ARM and the long-term vision. The presentation should also be
made to some of the ad-hoc hunting/conservation groups that also
meet at the Conference. Perry Olson suggested that this would be
a good issue for his IAFWA Communication Committee. Smaller
meetings with the Flyway Council Chairmen and Consultants on
Saturday prior to the National Flyway Council meeting would behelpful. 

The task force should be present along with
representatives from the Service Regulations Committee.

The task force agreed to the following:
(1) to develop a report of the meeting (minutes) to serve as an

interim report to the Director;
(2) to develop a set of formal recommendations for the Service

Director;
(3) to meet with the Flyway Council Chairmen and Consultants at

the North American Conference in March to discuss the 1995
regulatory process;

(4) to meet with the National Flyway Council to discuss the AHM
proposal; and

(5) to meet after the North American Conference to assess
progress and prepare further recommendations for the
Director.

The meeting adjourned at approximately 4:30 pm.
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Keetinq of the Task Force for the

ADAPTIVE XANAGEHENT OP WATERFOWL HARVESTS

Arlington, Virginia
May 11, 1995

Attendees:

Task Force Members:
Ken Babcock (Missouri Department of Conservation)
Perry Olson (Colorado Division of Wildlife)
Wayne MacCallum (Massachusetts Division of Fisheries and
Wildlife)

Norm Saake, substituting for William Molini (Nevada
Department of Wildlife)

John Roqers (Fish and Wildlife service)
Rollin Sparrowe (Wildlife Management Institute)
Paul Schmidt (Fish and wildlife Service)

Service Re~lations CoJtl!nittee Members:
Noreen Clough (Region 4, Fish and Wildlife Service)

Presenters:
Fred Johnson (Fish and Wildlife Service)
Bryan Swift (New York Department of Environmental
Conservation)

Dave Case (D.J. Case & Associates)

Introductory Remarks

Paul Schmidt, Chief of the Office of Migratory Bird Management
(MBMO), welcomed the group and reaffirmed our common resolve to
improve the waterfowl harvest regulations process. Everyone
appears to be in agreement that Adaptive Harvest Management (ARM)
should be adopted for the long-term but there is a discernible
lack of consensus on an acceptable, interim approach for the 1995
hunting season. A brief review of the events taking place since
the last meeting of the Task Force in January was presented,
including discussions and concerns about the proposed 1995
strategy voiced at the winter technical committee meetings in
each Flyway and at the Flyway Council meetings in Minneapolis.
Following the Council meetings in March, two additional members
were added to the Task Force, representing the Atlantic and
Pacific Flyways. Communication was emphasized once again as a
key factor in the ultimate success of ARM. Furthermore, the
importance of communication in influencing public reaction and
acceptance of a duck harvest strategy for 1995 was also
underscored. Finally, recent outreach efforts with non-
government agencies and organizations by Paul and others in MBMO
were identified" Feedback from these groups was very positive
and appreciation was expressed for our efforts to keep them
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informed about possible short and long~term harvest managementstrategies.

John Rogers, Deputy Director, Fish and wildlife Service
(Service), reaffirmed the Director's unequivocal support for ARM
as a critical component in our collective efforts to improve the

management of \Iaterfowl harvests. The Director is looking to
this group to help define the future of waterfowl management and
is confident tt1at future strategie!s can receive widespread
support by all interested groups.

.lyvay Council Reactions

~cific Fl~a~: Norm Saake, substituting for william Molini,
expressed a common concern that the circumstances surrounding
last year's regulations process be avoided; otherwise, the
likelihood of political intervention is even greater than in
1994. The majority of the Council members supported the proposed
strategy for 1995, with only 1-2 States expressing any
reservations for moving forward this year. There is unanimous
agreement, however, that future application of ARM should
incorporate more information from breeding areas important to the
Pacific Flyway. Currently, model development is based
predominantly on the mid-continent mallard database. Overall
support for this year's proposal is based on the likelihood that
the regulatory package chosen will be the liberal option and
because the Flyways have been alerted well in advance of the
traditional timetable what to expect in terms of regulatory
options and pos.sible criteria for their use. There are some
minor concerns for specific components of these packages for
1995.

Central Fl~ay: Perry Olson began by reaffirming his support for
ARM over the lclng-term and felt that there was an excellent
opportunity in 1995 to incorporate as much of the ARM approach aspossible. 

He s,tated that within the Flyway, there was some
concern for some of the details of the regulatory packages over
the long-term, but these would not have to be resolved this year.
The issue of floating framework dates, however, was one aspect of
these options that required further discussion in 1995. He
summarized the Councils's deliberations in March on the 1995
proposed harves,t strateqy and restated the Councilts request to
the ARM Working' Group to address the following 4 areas of
concern:

(1) object,ive function -the proposed objective function
needs to be reviewed, particularly how hunting opportunity
is "valued" in relation to population objectives.

(2) "closed season" option -consider eliminating the
"closed season I' as a pos5ible option in the decision matrix,
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(3) future models -consider developing population models in
the future for other species of ducks besides mallards: mid-
continent mallards are driving the current process.

(4) harvest rates -regulatory packages may be more
conservative overall than necessary because they were
developed using harvest rates from a period when hunter
numbers WE!re higher.

There are obviously some communications challenges ahead with
regard to external audiences. These concerns will be minimized
if the 1995 breeding population survey results indicate
significant increases, especially for mallards. If breeding
populations remain unchanged or decline and the liberal option is
chosen for 1995, there likely will be some public-relations
fallout.

MississiEEi Fly~: Ken BabcoCk reminded the group of the
existence of separate regulatory committees -Northern and
Southern -within the Mississippi Flyway Council and expressed
hope that adoption of AHM would lead to an eventual unification
of these committees within the Flyway. He described the support
wi thin the Flyway for AHM in the long-term and noted that the
Lower Group had given its endorsement of the 1995 strategy at the
recent Council J~eeting in Minneapolis. The Upper Group, however,
had voiced its ~::oncern for the 1995 strategy, particularly its
incorporation of elements of AHM, and questioned whether the
likely perceptit:>n that we were moving ahead with ~ in 1995 waswise. 

He stressed that we needed more dialogue at the technical
level outside tJ:le Working Group. Additionally, most
administrators do not understand the concepti yet these people
will have to playa major role in outreach and communication
efforts in the future. Ken expressed his personal feeling that
the Task Force '~as created to foster consensus and partnerships
on all aspects of this new approach among all interested parties.
There may not bf~ enough time this year to build these ties. No
one questions the process and he complimented the Working Group
for their ongoing efforts to maintain the technical quality of
this initiative. Adaptive harvest management will succeed based
on the technical work that has been done to date. However, other
Flyways have voiced concerns about some aspects of the 1995
proposal, which indicate that there is not at this time complete
buy-in or a sense of full partnership for this year. The key
question is whe1;her 1995 is truly a start-up year for A1noI or
simply a transition, or interim, year. It may be just a question
of semantics regarding what the 1995 proposal is called and not
what it really is or represents.
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Atlantic Fl~~y: Wayne MacCallum indicated that the Atlantic
Flyway Council endorsed the 1995 strategy proposal and supported
the use of AHM over the long-term, with the caveat that future
consideration be given to the data on waterfowl populations that
have accrued in recent years in eastern North America. This
concern is similar to that voiced by the Pacific Flyway about the
current reliance of model development on mid-continent mallards.
Given this concern, the Atlantic Flyway does consider 1995 as a
transitional or interim year, and that consideration of
information relevant to this flyway is not precluded when AHM is
fully implemented in 1996. Consequently, it is extremely
important to the Flyway that sufficient resources be brought to
bear on the analysis and interpretation of these data in order
that they may be used and incorporated into the process as soon
as possible. Wayne also expressed concern by some within the
Flyway that adoption of a liberal regulations package in 1995
might be perceived as moving too quickly. He emphasized, with
examples of State wildlife management activities, the amount of
time it takes sometimes to educate people about a "model-driven"
management process.

Implementinq Adaptive Harvest Kanaqement: A Report Prom the
Adaptive Harvest Manaqement Workinq Group (Bryan swift)

Bryan Swift reviewed the Adaptive Harvest Management Working
Group's April 1995 meeting, focusing on their review of the
Service's proposed harvest strategy for 1995. No specific
technical probllems were identified, but some members of the group
were concerned "that they did not have an opportunity to review
the proposal before it was announced in February. It i6 critical
that the Flyways be directly involved in developing models,
objective functions, and regulatory options to be used in 1996
and beyond.

Despite qeneral agreement on technical aspects of the proposed
strategy, the Working Group did not reach consensus on
implementation .in 1995 because of communications concerns. Some
members believed that strong support within the Service for AHM
(to avoid last year's experience) provided an important
opportunity for changing the regulations process this year.
Others believed that there had not been enough public discussion
of ARM to ensure support from important conservation
orqanizations, hunters, and the general public. This concern
stemmed from the possibility that liberal regulations would be
recommended in 1995 even if duck populations did not increase
from 1994. Although the biological data would support this
recommendation, it would be a dramatic change from harvest
strategies used in recent years.

Bryan showed how changing the objective function affected the
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Concern about moving too quickly to implement ARM led to
consideration of an alternative strategy for 1995. Bryan
reviewed advantages and disadvantages of implementing the
proposed strategy versus a more traditional, "prescriptive.'
approach that would result in moderate regulations unless mallard
populations increased significantly from 1994. These were
summarized also in a written report from the Working Group to the
Task Force. Although the Working Group was split over what to do
this year, all agreed that implementation of ARM was desirable,
and that technical and communications concerns could be
satisfactorily resolved by 1996.

Communication strateqies for Implementinq Adaptive Harvest
Xanaq8m8n~ (Dave Case)

Dave Case provided an update on communications efforts relating
to ARM. A draft communications strategy developed by the Working
Group Communica't.ions Committee was distributed and reviewed.
Goals and objec't.ives identified in the strategy are:

Goals:

(1) Introduce the ARM components/procedures to be used in
the 1995-96 d.uck harvest regulations process in a way that
facilitates full and successful implementation of ARM in
1996 and beyond.

(2) Internal and external audiences support use of AHM as
the long-term process for managing migratory bird harvests.

Objectives throuqh September, 1995:

(1) Bring key internal audiences up-to-speed and supportive
of AHM and associated procedures for the 1995-96 duck
hunting regulations process.

(2) Assure that orqanizational spokes-people are on the
"same page" concerning the communications strategy and key
messages.

(3) Inform the outdoor media of the 1995-96 duck hunting
regulations process and ARM in general.
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(1) Statesi must co-lead in ef'forts to promote and
communicat;e AHM. It must not, be perceived the Service is
alone in pushing AHM.

(3) Recognize t~at this process is adaptive -the
regulations packages and models can be modifiedperiodically.

(4) Acknow'ledge that 1995~96 is a transition year.

(5) Focus on using existing communications networks of
Federal and State agencies and non-governmental
organizations to deliver key :messaqes.

(6) Recognize that both technical and policy mess:ages need
to be communicated to both internal and external audiences
all at the same time.

(7) Ducks, at this point, are the focus of ARM. Clther groups
(geese, swans, and cranes) may follow.

(8) For all audiences but technical, avoid describing ARM
with the terms "experimental, ,. "uncertainty, 'I "maximizing
harvest, 'I "learning, ,. and 'Inew, 'I etc.

(9) Do not oversell ARM as an immediate solution.
to communicate about the "down-s~des" of AHM.

Be sure

The pros and cons of the various options for the 1995-96
regulations-setting process from a conununications perspective
were discussed. There was broad a'~reement among the Task Force
members that successful implementation of ARM in 1996 and beyond
hinqed to a large degree on an effective communication effort
targeted at both internal and external audiences. The: Service
and the Working Group are committed to implementing the
communications strategy.

strate9'io Planninq for Adaptive Ba:rvest Management (F:'ed Johnson)

Implementation of ARM promises to greatly improve the
regulations-setting process, which has been characterized as
laborious, prone to conflict, and biologically uninformative.
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Strategic issue!s can be divided into those of a technical nature
and those of a more administrative or sociological nature.
Technical issues include: (1) the role of resource monitoring
programs, (2) adaptive ~anagement concept, theory, and software
development, (3) construction of system models, (4) patterns in
requlatory strategies and expected management performance, and
(5) protocols for assessment. Administrative issues include: (1)

setting of harvest-management objectives, (2) consensus-building

within the conservation community, (3) communication with
external audiences, (4) the decision-making process, and (5)
international coordination.

Currently, most technical issues present no major obstacles to a
gradual and methodical implementation of ARM over the next fewyears. 

The tecihnical issues of highest priority at this time are
model developmelnt and the protocols necessary for updating model
sets and designing/modifyinq the set of requlatory options.
Prior to 1996, there is a need to develop models for populations
of mallards outside the mid-continent region and to explore
requlatory options that are both more restrictive and more
liberal than those used in the recent past.

During the development phase of Am~, most emphasis was placed on
technical challenges, so there has been less progress in dealing
with administrative issues. Without question, the most important
administrative issue is the setting of harvest-managementobjectives. 

No1:.ably, there has been widespread agreement that
managers should be able to articulate the role of harvest
management in ac:hieving the population goals of the North
American Waterfo~l Management Plan. There is also a recognition
that AHM may precipitate some administrative changes to the
decision-making process in the U.S., as well as promote closer
coordination between the U.s. and Canada in harvest management.
Internal and external communication strategies are critical for
continued progress in these areas.

Further progres~; in implementing ARM is possible if: (1) a
mandate for change exists; (2) there is a focus on long-terIn:
objectives: (3) there is a wilJ.ingness to explore imaginativ'e new
approaches: (4) alternative models of system behavior can be
formulated: (5) the institutional culture encourages learning:
(6) policy-makers are willing to acknowledge that the
consequences of management cannot be known with certainty; (7)
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sufficient resources exist to cover "start-up" costs; (8) there
is a willingness to accept unanticipated or undesirable results;
and (9) there is sufficient institutional stability for long-term
learning (patience and commitment are essential).

Group Discussion (Task Force Kembers)

In the afternoon, the group continued dialogue on a number of
issues that had been raised during the morning presentations.
The focus of these discussions was to reach consensus on a
workable regulatory approach for 1995. The options presented in
the Working Group report to the Task Force were reviewed again.
These options included: (1) implementation of the interim
strateqy during 1995 without modification (i.e. adopting the
optimal harvest decision), or (2) development of regulations
using a more traditional approach, without implying that AHM was
used for decision-making. One view expressed was the need to
adopt the first alternative in 1995, irrespective of the
likelihood that a liberal regulatory package would be chosen this
year. Such an approach is biologically and technically sound and
represents a reasonable transitional step to full implementation
of AHM in 1996. Communications problems, even with a liberal
package this year, would not likely be as critical with external
audiences as there would be with internal groups within our own
agencies and organizations.

The oth~r alternative to be considered this year was to divorce
~ny actlon ~n 1~95 from ARM entirely, while anticipating full
lmplementat~on ~n 1996. It vas noted that, during discussions
about the 1995 proposed strategy in recent weeks there was some
disagreement on specific elements of ARM contain~d in the
proposal. The form of the objective function generated the most
debate, particularly regarding how much relative emphasis should
be placed on either hunting opportunity or attainment of the
North American population goal for mallards. other, less
controversial, points of concern included the model set that
expresses a range of hypotheses about the effects of breeding
habitat and harvest on subsequent population size, and particular
aspects of the I~egulatory packages that were outlined in the 1995
proposal. Becallse it was felt that consensus could not be
reached on these elements over the next few months, a
transitional strategy was suggested for 1995 that used
"trigqering" criteria, based on population change, to select an
appropriate regulatory option. This strategy would not be
described as incorporating any elements of ARM, thus allowing
more time to build consensus on any contentious issues remaining
prior to full implementation of ARM in 1996. This approach would
also alleviate concerns of some states that the likelihood of
selecting a liberal package of regulations in 1995, under option
1, even with a "no change" in population status of mallards from
last year, would be too much for the public to accept. under a
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ttno changet' or "slight increase" scenario, which may occur this
year, a moderate package would be chosen for 1995. This option
would be easier to support with the hunting community, and in
reality, represents a liberalization from last year's
regulations.

Considerable discussion among the Task Force members followed on
each of the options. It was pointed out that there are obvious
risks associated with the selection of either option. First, if
Option 1 is chosen, there is the possibility that the public view
would be negative, thus hurting the chances of a successful
implementation of AHM in 1996. Alternatively, if option 2 is
selected, even though it is known that the other alternative is
biologically and technically sound, the public may contend that
politics had intervened in the requlatory decision-making process
once more. These arguments underscored for the group the
frustration of separating the biological from political
considerations. It also emphasized the need for consensus-
building among all those interested not only in the outcome for
1995, but also for the long-term use of ARM. It was reiterated
that our most important tarqet audience may be internal, i.e.,
those within our respective agencies and organizations. The best
decision for an interim regulations approach this year may be one
which fosters to the greatest extent support for the
implementation of ARM in 1996.

The Task Force agreed to the following:

(1) to develop a report of the meeting (minutes) to serve as an
interim report to the Director;

(2) to provide to the Director some points of consideration that
can assist her in deliberations during the 1995 regulations-
development process. These points of consideration will include:

(a) continued strong support by the Task Force for full
implementation of AHM in 1996;

(b) reaffirmation to the Director of the need to support
and fund strong communications and outreach efforts for
AmoI:

(c) general support for limited regulatory packages, with
minor modification;

concern that the decision criteria likely would result
in a liberal option for 1995; and

(e) possible scenarios for guiding her final course of
action.
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(3) to continue to meet as a group in order to further the full
implementation of ARM as an accepted strategy for regulating
waterfowl harvests. .

The meeting adjourned at approximately 3:00 p.m.
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Dave Case (DJ Case and Associates)

Welcome and Introductory Remarks

Deputy Director John Rogers:

Adaptive Harvest Management offers a fundamental revolution in duck halVest management. The
1995 ARM effort has been impressive. In January, when we first met, this Task Force directed the
Management Office to proceed with ARM as far as possible in 1995. Director Beattie is pleased with
the progress to date and looks forward to continued advancement in 1996 and beyond.

Assistant Director Bob Streeter:

The Adaptive Harvest Management progress in 1995 has been excellent. In resource management we
need to keep focused on our stewardship needs. A critical element is the need for solid data with well-
reasoned analyses. Migratory bird management is a highly successful joint effort by many management
partners. ARM has the potential of strengthening and furthering these partnerships. The 1995 effort

was a good start but much needs to be done in 1996.

Chief, MBMO Paul Schmidt:

Thank you to everyone for attending this third meeting of the Adaptive Harvest Management Task
Force. This is an opportunity to look back and assess where we are and look forward to the
challenges ahead -together. The first meeting of the ARM Task Force (January 27, 1995) grew out
of a need to reform our regulations development process and provide the Director with advice on how
to implement the adaptive approach. The ARM Task Force was to be the Director's "Board of
Directors" for this process and review the technical progress on ARM and look at some strategic
issues that needed to be addressed. That first meeting resulted in a recognition of the benefits of

ARM:
* resolve long-standing disagreements on effects of hunting
* increase scientific objectivity in decision making
* provide clearer focus on the long-term
* better use of data gathering programs
* explicit understanding of harvest management objectives
* link research and management more effectively
* recognize uncertainty and account for it
* strengthen partnerships

The group tasked MBMO to move as far as possible toward ARM. in 1995 and suggested that
communications be a major effort at upcoming opportunities such as the North American Conference

and the National Flyway Council.



process, but much discussion and concern over how far to go in 1995 and how to characterize the
approach. The real concern expressed centered on the possibility that the abundance of breeding
waterfowl might not change, yet the decision matrix would suggest a liberal season. How would this
leap be explained? There was also concern that this was a mid-continent strategy and there was a need
for a separate strategy for the Atlantic and Pacific Flyways, which only obtain a portion of their birds
from the mid-continent region. There was strong commitment to using a limited number of regulatory
packages and to making an effective communications effort.

This third meeting is to provide the Task Force and Flyway Regulations Consultants with information
on the progress to date and future plans for 1996. The expanded attendance (Flyway Consultants)
was in recognition of the need to build the necessary links to the formal regulatory process in the
summer.

There has been significant progress made in communications and technical advancements since we last
met. With this and the general support for the process, we must focus on the high expectations that
have developed. ARM is not a panacea and we must correct the misunderstanding that exists in some
minds that ARM equates to a liberal regulatory regime and good duck numbers. ARM is simply a
process to improve the use of the data and make better decisions in the long-term.

The important points to consider for this meeting are:
* Flyways must deal with regulatory issues earlier in cycle
* no major overhauls to AHM, but need some adjustments
* objective function is well-endorsed
* range of packages needs to be carefully considered
* must realize some progress on strategies for pintails and eastern mallards
* need to address species currently not covered in an adaptive approach
* maintain communications effort

Adaptive management and the regulation of waterfowl harvests -Ken Williams

Ken provided an overview of the ARM process and the particulars of the 1995 approach. In general
terms, adaptive management involves: (1) a choice of actions, accounting for uncertainty as to their
consequences; (2) follow-up monitoring and assessment of population dynamics; and (3) utilization of
the monitoring and assessment information in future decision-making. We use adaptive management
to mean a systematic process of using information generated by management actions to improve
biological understanding and inform future decision-making. In particular, we use the phrase
"adaptive harvest management" to mean the ~ pursuit of information in the decision-making
process.

The technical specification of ARM involves: (1) a set of regulatory options; (2) a set of alternative
models by which to describe population dynamics; (3) measures of unc~rtainty for the models (referred
to as model weights); (4) an objective function with which to evaluate regulatory options; and (5)
monitoring programs that provide data for the process. Each model describes population dynamics in
terms of population size, environmental conditions, and regulations. The models represent different
hypotheses about the impacts of regulations, and the model weights represent likelihoods that the



AHM is a objective-based, data-driven process for making decisions, wherein harvest regulations are
based on an identified objective function and are dependent on obServed population and habitat
conditions. It is the comparison of model predictions against monitoring data that enables one to
recognize the relevance of alternative biological hypotheses for future management. In this sense an

adaptive approach integrates harvest objectives, biological mechanisms, and population assessment
into an explicit decision-making framework.

Communications update -Dave Case

Dave Case reviewed ARM communications efforts in 1995. Evaluated against the goals and
objectives set forth in the communications strategy, communications in 1995 were successful. The
fact that duck populations increased dramatically was a significant help. Although much remains to be
accomplished, key internal and external audiences were reached through the communications effort
and the groundwork for building additional support was laid. The efforts put forth by the Working
Group, Task Force, and the Service were key to the success of the communications efforts. Dave
passed out a summary of media coverage of ARM. He also distributed a summary of comments from
a telephone survey of20 state technical people (5 from each Flyway).

Comments regarding the 1995 regulations cycle -Task Force members and Flyway Regulations
Consultants

Meeting participants were asked to provide their perspectives of the 1995 AHM process.

Mike Szymczak (pacific Flyway Council), felt the process generally worked well, although there was
some concern about inadequate consultation with the Flyways early in the process. Mike urged
managers to use "common sense" when dealing with issues not now formally tied to AH:M (e.g.,
redhead bag limits). He also pointed out that the Pacific Flyway is anxious to develop AH:M
approaches for pintails and "western" mallards and is beginning to conduct the necessary biological
assessments.

Nancy Kaufman (FWS Region 6) was concerned about the research and assessment capabilities
needed to support the AHM approach. Budget cut-backs in NBS and FWS will strain our ability to
do good science.

Josh Sandt's (Atlantic Flyway Council) primary concern was over communications. This year's good
news on the prairies made an easy sell of Am.1, but he wondered whether it will be the same when the
status of populations and habitats declines. Hunters generally don't un4erstand AHM and some are
concerned that we went too far in liberalizing regulations this year. Josh also expressed an interest in
considering other regulatory options that could increase hunter opportunity without increasing harvest.

Jerry Serle (Atlantic Flyway Representative) mentioned the continuing desire to integrate "eastern"



Tom Hinz (Central Flyway Council) was concerned about stocks of ducks other than mid-continent

mallards, particularly pintails and redheads. He also had some questions about the nature of the
regulatory options and whether there are opportunities to make modifications to bag limits. Overall,
Tom believed that the 1995 regulatory process was a major success. However, he worried a lot about
the future of the Farm Bill and whether the good times will continue.

Vernon Bevill (Central Flyway Council) believed that 1995 was largely successful. The importance of
the joint Council meeting in July, 1996 is becoming more apparent. Vernon believed we should take
advantage of that opportunity to better educate managers and to solidify support for ARM. He also
believed we should do a better job of "marketing" migratory bird management to help ensure adequate
support and funding from Congress. Vernon stressed the need to assess the cost-effectiveness of data-
collection programs.

Peny Olson (Colorado Div. Wildl., retired) was pleased about how far we've come. However, he
believed that we cannot relax our communications efforts, particularly with internal audiences. We
also should build public confidence via a better understanding of the ARM approach. He also
believed that we need to "institutionalize" ARM so that it is protected against changes in
administrations. Peny also urged managers to develop a calendar describing the 1996 ARM process
in detail.

Dave Sharp (Central Flyway Representative) believed that we need to better inform other agency
personnel about ARM. He also pointed out that communications efforts should be designed to deal
with perceived inequities that might arise in ARM. Dave also reminded everyone of budget cut-backs
and the potential effects on data needed to drive the process.

David Allen (FWS Region 7) asked managers to be cognizant of the high expectations about AHM.
There appear to be high workload demands associated with extending the AHM process to pintails
and other stocks of ducks.

Rollie Sparrowe (Wildlife Management Institute) emphasized that most of the public doesn't know
anything about ARM and that any concerns this year were overshadowed by the high estimates of
breeding populations. He believed that conservation groups may have been focused elsewhere (e.g.,
Farm Bill) and that the real challenges to ARM may come later. Rollie expressed the continuing
difficulties in dealing with Congress.

Dave Hayden (Mississippi Flyway Council) commented on the number of positive news articles
combining AHM, CRP, good water on the prairies, etc. He was concerned that perhaps these articles
may have prompted too much optimism regarding future hunting oppo~nities. He urged the group
to continue to place a high priority on communication efforts.

Ken Babcock (Mississippi Flyway Council) was generally pleased with the 1995 process. There were
some unfortunate distractions (e.g., redheads), but it's clear that efforts are being made to address



these concerns. Ken believed that there is inadequate understanding of ARM among managers and
that we need to look to The Wildlife Society and the International Association ofFish and Wildlife
Agencies to help with education. He also felt that we must strive to communicate with the public in
terms they can understand. Ken believed that the learning aspect of ARM must be emphasized. Ken
also mentioned a concern about future changes in administrations and how this might affect the ARM
initiative.

Ken Gamble (Mississippi Flyway Representative) believed that 1995 represented a good beginning,
but there are a number of concerns that must be addressed prior to 1996. Many of those concerns are
not new (e.g., multi-species management), and it should be recognized that it will take time to deal
with them. Thus, Ken emphasized the need to set priorities, particularly with respect to species-
specific bag limits.

Policy choices in adaptive harvest management (or there ain't no such thing as a free lunch) -Fred
Johnson

Fred emphasized that certain aspects of AHM involve value judgements rather than empirical
assessments. This is particularly true of the objective function and the set of regulatory options. This
presentation was intended to demonstrate how optimal harvest strategies and their expected
performance vary: (1) with changes in emphasis on the goal of the North American Waterfowl
Management Plan (NA WMP); and (2) with varying control over harvest rates.

Optimal harvest strategies become increasingly conservative with increasing emphasis on the NA WMP
goal. The number of mid-range regulatory options in the optimal strategy is highest with moderate
emphasis on the population goal. As emphasis on the NAWMP goal increases: (1) mean annual
harvest decreases and its variability increases; (2) mean breeding population size increases and its
variability decreases; and (3) the frequency of regulatory changes increases.

In most cases, the number of regulatory options have little influence on optimal strategies or on the
expected sizes of the harvest and mallard breeding population. However, fewer regulatory options
result in lower frequency of annual regulatory changes. Poor ability to achieve target harvest rates
lead to a decrease in harvest, and an increase in population mean, population variability, and in annual
variability of harvest. The ability to achieve target harvest rates seems to be of more consequence than
the number of regulatory options in the performance of mallard harvest strategies.

The results of these and other investigations highlight the difficult tradeoffs faced by managers.
Fortunately, ARM provides the framework necessary to quantify these tradeoffs so that managers can
make informed decisions.

Adaptive harvesting of multiple stocks -Bryan Swift

Bryan's presentation covered the conceptual issues involved in extending the AH:M framework beyond
mid-continent mallards. Major conclusions are that: (1) extending application of AH:M essentially



Managers long have sought to maximize total yield (or at least harvest opportunity) by apportioning
harvest pressure among waterfowl stocks in an optimal way. However, we have not always
approached the issue in a consistent or coherent manner. The ARM framework provides a excellent
opportunity to conduct realistic assessments of the expected benefits and costs of multi-stock
management. Of course, this does not relieve us in the short-term of the need to consider a multitude
of stocks in the regulations-setting process. Perhaps the biggest challenge facing us is development of
interim protocols that permit changes in species-specific hunting regulations that are consonant with
resource status and management goals.

Bob discussed some of the implications of ARM for the administrative decision-making process in
annual hunting regulations. The timing and availability of survey and production information, habitat
(pond) information, and band recovery data have historically controlled the timetable of regulatory
events. Significant advances have been made in recent years to expedite the transfer of information
from the field, and the speed at which data are subsequently compiled, analyzed, and interpreted has
increased significantly as well. The end result is that there may be greater flexibility now within the
overall regulatory timetable than has existed in the past. However flexibility is limited by the various
administrative acts, such as the Administrative Procedures Act, Regulatory Flexibility Act, and
Paperwork Reduction Act, and other administrative requirements: these dramatically constrain the
timing of regulations setting.

Long-standing interest in streamlining the administrative process associated with regulations
development offers some obvious benefits; however concerns have been raised. We must remember
that goose, swan, and migratory shore and upland game bird regulations are not ARM-based, but
depend on traditional survey data or recently-developed breeding ground population or habitat
assessments and associated timetables for data availability.

Full implementation of ARM, expanded to cover all migratory game bird species, will alter the nature
of summer Flyway Technical Committees, Flyway Councils, and SRC meetings as we know them
today. The 'prescriptive' nature of some aspects of ARM will not diminish the role of productive
dialogue for the SRC and the Consultants. However, the topics to discuss will change considerably.
Debate over harvest guidelines and subsequent harvest recommendations will shift to discussions of
the impact of survey results on the models, which models work best, what have we learned, and why
the regulatory decisions for this year are improved over last year. Other issues could involve
appropriate communication strategies designed to maintain public confidence in the approach.
However, given that most issues requiring thorough review and consensus, such as the composition of
actual regulatory packages or options and the management objectives, will have already been decided
upon, it is conceivable that the justification for conducting summer SRC meeting in their present form



will diminish as more species are included under ARM.

Communication strategies for 1996 -Dave Case

Dave Case presented some of the major issues that need to be considered in developing the 1996
communications strategy. As was the case last year the issue that will have the most impact on
communications efforts is the status of duck populations this spring. A decline in populations,
especially if liberal regulations are still indicated in the decision-matrix, will create a greater
communications challenge with both internal and external audiences than if populations are stable or
increase. For this reason, different communications scenarios will be developed based on what
populations do. A timetable for developing and implementing the communication strategy for 1996
was reviewed. The Working Group will work on the communications strategy at their meeting in
January and a detailed strategy, including scenarios, will be completed by February 23, 1996.

Implementing ARM: balancing expectations with reality -Paul Schmidt

Where do we go from here? Work continues on developing strategies for eastern and western
mallards and pintails~ however, it is not clear whether the technical work will be done in time for 1996.
During the winter, the AHM working group will need to address the issue of the regulatory packages
with appropriate Flyway Council input. There will be numerous opportunities to continue the
communications effort over the next several months (Flyway Technical and Council meetings, DU
symposium, etc.), but there are limited funds for this effort. The Task Force feels very strongly that
communications are critical within our internal and some of the external audiences. The participants
indicated a willingness for the States and Councils to find funding to support the effort, such as a
video of the presentations by Johnson and Williams.
MBMO will pursue a partnership project with the States/Councils to complete a video. Also, it was
suggested that the IAFW A Communications Committee might be a source of assistance in the
projects. State agencies may also be able to assist in production capability.

It was agreed that we need stability in the objective function and there was no desire to make
significant adjustments in that. There were differing views on whether to expand the range/number of
regulatory packages. The Task Force suggested that the working group try to clarify this issue,
putting together a "white paper" on the alternatives and the cost/benefit analysis for the decision-
makers. More packages means more annual variation in regulations, possibly reduced learning rates,
but perhaps a minimal increase in harvest.

The priority species for incorporating into ARM includes eastern mallards, pintails, and western
mallards. There is a need for the technical group to develop some protocols for the highest priority
species not covered by the strategy, such as redheads for 1996.

Most participants indicated the meeting was very worthwhile and recommended that we consider a
future meeting of this sort as necessary; perhaps next Fall to again assess progress in the process.



Summary of Task Force recommendations

(1) There needs to be a continued strong focus on communication efforts. These efforts will be
particularly important for internal audiences that do not yet have a clear understanding of AHM.
Development of a training video for agency biologists and managers, as well as for other technical
audiences, should be considered (some discussion that the costs should be borne by both the Service
and the Flyways).

(2) Managers should not loose sight of the primary motivation for AHM (i.e., the ability to resolve
long-standing controversies about the effects of harvest). In making decisions about objectives,
regulatory options, etc., emphasis should be placed on enhancing our ability to learn.

(3) The AHM Working Group is urged to develop a set of alternatives for the technical specifications
of the 1996 approach. Each alternative should be accompanied by expected consequences in terms of
relevant parameters, such as harvest opportunity, population size, and learning rates. These
alternatives will allow Flyway Technical Committees and Councils to make informed decisions about
the AHM approach for 1996.

(4) Managers need to keep in mind the costs when building the ARM key elements. It is important to
not build a system that needs additional data and survey efforts. Managers need to be cognizant of
existing monitoring efforts and related costs. It is likely that allocation of resources for monitoring
will become more difficult in the future and it is important that these resources be allocated in an

optimal manner.

(5) The Service and the Flyway Councils need to institutionalize AHM. AHM is a long-term process
and its utilization necessitates a long-term commitment.


